The work reported in this document was performed at Lincoln Laboratory, a center for research operated by Massachusetts Institute of Technology, with the support of the U.S. Air Force under Contract AF 19(628)-500. INTRODUCTION The Haystack Radio Astronomy experiments require a series of radiometric primary feeds in the 5. 0 Gcps, 8. 0 Gcps and 15, 5 Gcps bands, linearly polarized and capable of continuous polarization rotation. It is also desirable to illuminate the Cassegrain antenna subreflector with a field distribution which is identical in the principal planes. Symmetrical principal plane patterns can be obtained with a horn feed; however, the large aperture necessary could result in a long bulky feed which would be difficult to construct and to locate in the Haystack equipment shelter room. The desirability for a series of compact feeds which could be easily interchangeable was stressed by the Radio Astronomers.
A simple solution is a paraboloid with a rotating rear feed horn from which polarization information is readily obtainable. Clavin has developed a rear feed which has nearly equal principal plane radiation patterns, lowback radiation and the energy in the cross polarized field is small. It is the purpose of this paper to describe the Clavin feed, present measured data and show calculations of primary beam and Cassegrain antenna aperture efficiencies from the measured data.
II. DISCUSSION
The feed described by Clavin consists of two complementary sources with the appropriate amplitude and phase of excitation such that the resultant radiated beam possesses a nearly circular cross section. These sources are complementary because they consist of a waveguide fed dipole and a slot radiator which are polarized in the same direction. The slot is parasitically excited by the dipole. As a consequence of the complementary characteristics, the E-plane radiation pattern of a dipole and the H-plane radiation pattern of a slot are similar; conversely, the H-plane radiation pattern of the dipole and the E-plane radiation pattern of the slot are also similar. When such a feed is used to illuminate a paraboloid the secondary pattern will, in general, also possess identical E-and H-plane patterns and a circular cross-section beam.
In this design the narrow dimension of the waveguide feed was reduced to one-quarter height and matched to standard waveguide with a two-section, quarter wavelength matching transformer. A hole was placed through the broad walls along the centerline of the waveguide and then a teflon bead supporting a dipole was centered in this hole. The electroforming technique was employed in the construction of this waveguide feed. The slot was approximated by placing a copper cylinder around the waveguide in close proximity to the dipole. The cylinder which is terminated by a shorting plate and the waveguide feed simulate a pair of slots positioned on either side of the wave- 
IV. EFFICIENCIES
The measured data was used to compute the beam and Cassegrain antenna aperture efficiencies and are described below.
The fraction of power intercepted by the subreflector, the beam efficiency, was calculated using the measured gain (G) and integrating the measured pattern.
The expression for gain and the method used for calculating the beam efficiency is as follows. Assuming circular symmetry about the axis of the beam, the gain of the feed, G, is given by: 
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